Transmigration of Tetraspanin 2 (Tspan2) siRNA Via Microglia Derived Exosomes across the Blood Brain Barrier Modifies the Production of Immune Mediators by Microglia Cells.
Microglia are implicated in the neuropathogenesis of HIV. Tetraspanin 2 (Tspan2) is closely related to CD9 and CD81 proteins, and are expressed on microglia cells. They have been implicated in cell fusion and adhesion and in the immune response, and neuroinflammation. Developing therapeutics that target microglia remains a challenge as these therapeutics must cross the Blood-Brain Barrier (BBB). Our goal was to use microglia derived exosomes as a vehicle to deliver siRNA across the BBB to target human telomerase reverse transcriptase immortalized human microglial cells (HTHU) latently infected by HIV (HTHU-HIV) and to evaluate if the knockdown of Tspan2 gene expression in changes the activation state of microglia cells, thereby modulating the neuroinflammatory response. A blood brain barrier (BBB) model that closely mimics and accurately reflects the characteristics and functional properties of the in vivo BBB was used to examine HTHU microglia exosome effects on BBB permeability, and their ability to migrate across the and delivery small interfering RNA (siRNA) to cells on the CNS side of the BBB model. Exosomes were loaded with Texas-Red control siRNA (20 pmol) or Cy5-Tspan2 siRNA and then placed in the apical side of the BBB model, 24 h after incubation, HTHU-HIV cells microglial cells on the lower chamber were either imaged for siRNA uptake or analyzed for gene expression induced modifications. HTHU exosomes transmigrate from the apical side of the BBB to deliver Texas-Red control siRNA or Cy5-Tspan2 siRNA to HTHU-HIV microglia cells on the CNS side of the BBB model. A dose dependent (5-40 pmol) increase in Cy5-Tspan2 uptake with a corresponding decrease in gene expression for Tspan2 occurred in HTHU-HIV microglia. A decrease in Tspan2 gene expression as a consequence of knockdown with Tspan2 siRNA at both 20 and 40 pmol concentrations resulted in a significant decrease in C-X-C motif chemokine 12 (CXCL12) and C-X-C chemokine receptor type 4 (CXCR4) gene expression in HTHU-HIV microglia. Furthermore, a decrease in the gene expression levels of the Interleukins, IL-13 and IL-10 and an increase in the gene expression levels for the Fc gamma receptor 2A(FCGR2A) and TNF-α occurred in HTHU-HIV microglial cells These data demonstrate that HTHU exosomes cross the BBB and are efficient delivery vehicles to the CNS. Moreover, modifying the expression levels of Tspan2, has downstream consequences that includes alterations in cytokines and microglia biomarkers. Graphical Abstract Microglia-derived exosomes loaded with Tspan2 siRNA transmigrate across the BBB and knockdown Tspan2 gene expression in human microglial cells latently infected by HIV. This knockdown increases CXCL12, CXCR4, FCGR2A and TNF-α while decreasing IL-13 and IL-10 gene expression in HTHU-HIV microglial cells. Modulating Tspan2 modulates microglia cytokines and phenotype biomarkers.